It has been reported that people exposed to the Ethylene oxide (EO) gas causes diarrhea, headache, dullness, sore throat and eye irritation through the result of self-administered questionnaire which researchers conducted with workers who are involved in sterilization. This study involved 99 hospitals located in a designated metropolitan area in Kitakyushu, Japan and was conducted as an entrusted research project funded by the ministry of Labor from 1997. It has confirmed that daily sterilization work with EO in hospitals can induce acute or chronic symptoms in EO sterilization workers. These symptoms were related to some safety and health management factors, but the subjects working in facilities with good management did not necessarily have fewer symptoms, due to various causes including accidental exposure. Table 1 shows the ratio of subjective symptoms among EO workers, non-EO workers and the total. Between the two groups there were significant differences in 6 of the following reported symptoms, diarrhea, headache, dullness, sore throat, eye irritation and low back pain. EO workers complained of these symptoms more frequently than non-EO workers with the exception of low back pain. Table 2 shows the relationship between the work and the time the subjects had any of the five symptoms. When the 3 work related items of 'at work' in table 2 were added together it was found that the number of workers who experienced eye irritation was 70%, dullness was 69% and sore throat was 72%. These 3 symptoms are thought to be typically related to acute EO exposure. On the other hand, the combined figures for headache were 26% and for diarrhea 0%. These 2 symptoms are not common to EO exposure.
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Results
Symptoms in sterilizing workers
Symptoms in EO workers and onset time
Relationship between symptoms and management items
The researchers compared the relationship between safety and health management factors from a previous study with these five subjective symptoms. a. The management factors that were related to diarrhea depended on whether there was periodic maintenance and on whether the workers wore reparatory protective masks or not.
b. The symptom of headache was related to whether or not there was a local exhaust fan for the gas cylinder. c. The symptom of dullness was related to whether the workers were aware the dangers of EO gas and whether there was a local gas exhaust for sterilizers.
d. Fewer people complained of sore throat when they worked at institutions with periodic maintenance, and exhaust system for the facilities, and a local exhaust for sterilizers.
e. The management factors that showed significant differences regarding the symptoms of eye irritation were as follows: knowledge of the risks involved in EO gas, appointment of an industrial doctor, work gloves and protective clothes for the work. 
Discussion
4-1. Exposure Guide line
Chronic exposure to the gas reportedly develops symptoms such as multiple peripheral neuropathy, headache and cataract. In medical sterilization most are exposed to EO, especially during the exhaust process. Although the exposure, exhaust time to be between 1 and 5 min and the exhaust level to be usually 0~5 ppm, is within the guidelines by OSHA, frequency of symptoms caused by daily exposure to the gas or compared EO workers with non-EO workers.
4-2. chronic exposure The study found that EO workers significantly complained more of diarrhea, headache, dullness, sore throat and irritation of the eyes. Their symptoms were consistent with the known symptoms of EO poisoning. It is thought that headache is irrelevant to the work, but it may be related to chronic exposure. Although diarrhea had been considered as one of the symptoms due to acute exposure, the study found that it developed irrespective of the work.
4-3. General management factor Vs environment management factor
The factors that were related to more than on e symptom included: knowledge of the risks, periodic maintenance, and installation of a local exhaust fan for sterilizers. Both knowledge of the risks and periodic maintenance were the factors that should be included in general management and not in work environment management.
Conclusion
It is highly likely for subjects to be exposed to high levels of EO for a short time in large-scale facilities even if the management of local exhaust was adequate. On the other hand, subjects working at smaller facilities were less likely to be exposed to high levels of EO even though the management of exhaust was inadequate because the amounts of EO used in such facilities were limited. The study has confirmed that daily sterilization work with EO in hospitals can induce acute or chronic symptoms in EO sterilization worker. These symptoms were related to some safety and health management factors, but the subjects working in facilities with good management did not necessarily have fewer symptoms, due to various causes including accidental exposure. Finally, the HMTS-Series sterilize most instruments and medical devices safely without any hazardous associated with Ethylene oxide gas sterilization system. The rapid sterilization cycle time contributes increasing the availability and productivity of medical devices and consequently it reduces the inventory 5 HMTS is an environmentally friendly HMTS is an environmentally friendly HMTS is an environmentally friendly HMTS is an environmentally friendly HMTS is an environmentally friendly HMTS is an environmentally friendly HMTS is an environmentally friendly HMTS is an environmentally friendly increasing the availability and productivity of medical devices and consequently it reduces the inventory cost. Also the process temperature does not exceed 50 ℃ extend the items which can be process in HMTSSeries. Especially, the safety issues for the users and environment can be easily eradicated since the HMTS system use a chemical reaction that is combined with H2O2 and plasma for effective sterilization that is recognized oxidizer and the cracking plasma that dissociate residual H2O2 into water and oxygen.
